The chemical constituents of the essential oil obtained by hydrodistillation from the leaves of Calycolpus moritzianus (O. Berg) Burret, syn Psidium caudatum Mc Vaught, collected in November 2006 in Mérida State,Venezuela, were identified by GC-MS analysis. Thirty components (91.1% of the sample) were identified, of which the seven major ones were β-caryophyllene (21.9%), α-pinene (10.9%), viridiflorol (9.7%), β-selinene (6.1%), α-copaene (6.3%), α-selinene (5.3%) and γ-eudesmol (5.1%). The oil was found to have antibacterial activity against Staphylococcus aureus ATCC (6538) and Enterococcus faecalis ATCC (29212), with MIC values of 60 μg/mL and 180 μg/mL, respectively.
The Myrtaceae family comprises trees and shrubs classified into around 140 genera and 3000 species distributed in subtropical and tropical zones [1] . One genus, Calycolpus O. Berg, is represented in Venezuela by 9 species distributed in tropical forests and located in the south and west of the country [2] .
C. moritzianus (O. Berg) Burret Vaught (syn Psidiopsis moritziana O. Berg and Psidium caudatum
McVaugh) is known in Venezuela as "cinaro". It is a small tree 5-7 m in height, green, with very narrow and opposite leaves. In popular medicine, it is used as a sedative [3] . Previous studies on the essential oil of this plant collected in Colombia showed three main constituents: terpinen-4-ol (47.7%), γ-terpinene (11.6%) and α-terpinene (6.7%) [4] . The composition of the essential oil from other species of this genus has also been reported. That of C. warszewiczianus O. Berg from Costa Rica contains mainly β-caryophyllene (30.1%) [5] , whereas that of C. australis Landrum from Brazil contains γ-terpinene (14.1%), terpinen-4-ol (13.1%), linalool (12.5%) and α-terpinene (11.5%) [6] . In the present work, the chemical composition of the essential oil of C. moritzianus collected in Venezuela and its antibacterial activity on Gram positive bacteria are reported.
Leaves of C. moritzianus were hydrodistilled yielding 0.8% of essential oil. Analysis of this by GC-MS allowed the identification of thirty compounds (91.1% of the sample), which are listed in Table 1 . The seven major ones (65.4% of the sample) were β-caryophyllene (21.9%), α-pinene (10.9%), viridiflorol (9.7%), β-selinene (6.1%), α-copaene (6.3%), α-selinene (5.3%) and γ-eudesmol (5.1%). The composition of the essential oil of C. moritzianus from Venezuela is comparable with that of the essential oil of C. warszewiczianus from Costa Rica, which contains 30% β-caryophyllene and 10% caryophyllene oxide [4] . However, the essential oil of C. moritzianus, collected in Colombia, contains 4-terpinen-ol (47.7%) and γ-terpinene (11.5%) as its most abundant constituents [3] . Differences in the NPC Natural Product Communications Previous results showed that β-caryophyllene, the major component of this essential oil, has antifungal and antiparasitic properties against Candida albicans and Criptococcus neoformans [7] . In the present investigation, antibacterial activity of the essential oil was observed only against S. aureus ATCC (6538) and E. faecalis ATCC (29212), with MIC values of 60 and 180 μg/mL, respectively. The complete results of this experiment are shown in Table 2 .
Currently, S. aureus is one of the most important and versatile pathogens of the human species, especially in skin infections and of soft tissues, osteomyelitis, pneumonia, endocarditis and bacteremia. Treatment against this pathogen is very complex due to its the Enterococcus genus, considered to be of low capacity of developing resistance to several antibiotics [8] [9] [10] [11] [12] [13] [14] . 
Isolation of the essential oil:
Fresh leaves (1000 g) were cut into small pieces and subjected to hydrodistillation for 3 h using a Clevenger-type apparatus. The oil (0.8% yield) was dried over anhydrous sodium sulfate and stored at 4ºC.
Gas chromatography: GC analyses were performed using a Perkin-Elmer AutoSystem gas chromatograph equipped with a flame ionization detector and data
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Natural Product Communications Vol. 3 (6) 2008 939 handling system. A 5% phenylmethyl polysiloxane fused-silica column (AT-5, Alltech Associates Inc., Deerfield, IL), 60 m x 0.25 mm, film thickness 0.25 μm, was used. The initial oven temperature was 60°C; it was then heated to 260°C at 4°C/min, and the final temperature maintained for 20 min. The injector and detector temperatures were 200°C and 250°C, respectively. The carrier gas was helium at 1.0 mL/min. The sample was injected using a split ratio of 1:10. Retention indices were calculated relative to C 8 -C 24 n-alkanes, and compared with values reported in the literature. A normalization method from the peak areas was used to calculate the percentage composition of the essential oil [16] .
Gas chromatography-mass spectrometry: GC-MS analyses were carried out on a Model 5973 HewlettPackard GC-MS system fitted with a HP-5MS fused silica column (30 m x 0.25 mm i.d., film thickness 0.25 μm, Hewlett-Packard). The oven temperature program was the same as that used for the HP-5 column for GC analysis; the transfer line temperature was programmed from 150ºC to 280ºC; source temperature, 230ºC; quadrupole temperature, 150ºC; carrier gas, helium, adjusted to a linear velocity of 34 cm/s; ionization energy, 70 eV; scan range, 40:500 amu; 3.9 scans/s. Sample (1.0 μL) was injected using a Hewlett-Packard ALS injector with a split ratio of 50:1. The identity of the oil components was established from their GC retention indices, by comparison of their MS spectra with those of standard compounds available in the laboratory, and by a library search (Nist, 05) [17] [18] [19] .
Microbiological analysis
Bacterial strains: Staphylococcus aureus (ATCC 6538), Enterococcus faecalis (ATCC 29212), Escherichia coli (ATCC 25922), Pseudomonas aeruginosa (ATCC 27853) and Klebsiella pneumoniae (ATCC 23357) were used in this study.
Antimicrobial method: The antimicrobial activity was tested according to the disc diffusion assay described by Rondón et al. [20] . The strains were maintained in agar conservation at room temperature. Every bacterial inoculum (2.5 mL) was incubated in Mueller-Hinton broth at 37ºC for 18 h. The bacterial inoculum was diluted in sterile 0.85% saline to obtain turbidity visually comparable to that of a McFarland Nº 0.5 standard (10 6-8 CFU/mL). Every inoculum was spread over plates containing Mueller-Hinton agar and a paper filter disc (6 mm) saturated with 10 μL of essential oil. The plates were left for 30 min at room temperature and then incubated at 37ºC for 24 h. The inhibitory zone around the disc was measured and expressed in mm. A positive control was also assayed to check the sensitivity of the tested organisms using the following antibiotics: Sulbactam-Ampicillin® (10 μg/10 μg), Vancomycin® (30 μg), Gentamicin® (10 μg), Ceftazidime® (30 μg) and Aztreonam® (30 μg) ( Table 2 ).
The minimum inhibitory concentration (MIC) was determined only with microorganisms that displayed inhibitory zones. MIC was determined by dilution of the essential oil in dimethylsulfoxide (DMSO), pipetting 10 μL of each dilution onto a filter paper disc. Dilutions of the oil within a concentration range of 10-300 μg/mL were also carried out. MIC was defined as the lowest concentration that inhibited the visible bacterial growth [21] . A negative control was also included in the test using a filter paper disc saturated with DMSO to check possible activity of this solvent against the bacteria assayed. The experiments were repeated at least twice.
